This study aimed to investigate the effects of active dry yeast (ADY) on rumen 25 microbial composition and slaughter performance of beef cattle. Thirty-two finishing 26 beef cattle (simmental crossbred cattle ♂ × cattle-yaks ♀), with an average body 27 weight of 110 ± 12.85 kg, were randomly assigned to one of four treatments: the low 28 plane of nutrition group (Control), low plane of nutrition group + ADY 2 g/head/d 29 (ADY2), low plane of nutrition group + ADY 4 g/head/d (ADY4) and high plane of 30 nutrition group (HPN). ADY supplementation increased average daily gain (P<0.001), 31 and the carcass weight of ADY4 group had no significant difference with HPN group 32 (P>0.05). The serum glutamic-pyruvic transaminase activity in control and ADY4 33 group was higher than HPN group (P=0.001). The neutral detergent fiber (P=0.022) 34 and acid detergent fiber (P=0.043) digestibility in HPN group was greater than control, 35 but no difference was obtained among ADY2, ADY4 and HPN group (P>0.05). The 36 rumen ammonium nitrogen content in control was greater than ADY2 and ADY4 37 group (P=0.003), and no difference was obtained ADY2, ADY4 and HPN group 38 (P>0.05). The propionic acid content in the rumen in ADY2, ADY4, and HPN group 39 were greater than control group (P<0.001). The simpson (P=0.014) and shannon 40 (P=0.045) indexes in control and HPN group were greater than ADY4 group. At the 41 phylum level, the relative abundance of Firmicutes in the HPN group was higher than 42 ADY4 group (P=0.015). At the genus level, HPN and ADY4 were clustered together, 43 and the relative abundance of Ruminococcaceae UCG-002 in ADY4 group was 44 higher than control and HPN group (P=0.004). In conclusion, supplementation ADY 3 45 4 g/head/d shift the rumen microbial composition of beef cattle fed low plane of 46 nutrition to a more similar level with cattle fed with HPN diet, produced comparable 47 carcass weight with HPN diet. Animal husbandry is now a dynamic and highly developed industry, which is 69 mainly driven by population growth, income growth and urbanization[1]. The rapid 70 development of the animal husbandry is due to the increased demand for livestock 71 products such as meat, milk and eggs, which makes the current production system 72 face challenges. Animal production directly or indirectly contributes 9% of total CO 2 73 emissions, 37% of methane emissions and 65% of nitrous oxide emissions, resulting 74 in global warming[2]. China imports more than 90 million tons of soybean every year. 75 Environmental pollution and shortage of protein feed resources are the main factors 76 that restrict the sustainable development of animal husbandry in China.
Animals management and growth trial 142 The growth trial lasted 110 days, and all beef cattle were tethered using neck 143 straps in tie stalls and were individually fed with total mixed ration twice a day (0700 144 and 1700). During the trial (May to August, 2018), the average ambient temperature 145 was 24.15 ± 4.78°C and the humidity was 64.88 ± 17.67%. The beef cattle were fed 146 ad libitum with surplus feeds in trough anytime and had free access to fresh water.
147
DMI was individually measured based on the differences between the amount of 148 diet offered and refused daily. Body weight was measured before morning feeding on 149 two consecutive days at the beginning and on the final day of the 110-day trial. ADG 361 explain the bacterial community structure variation of 18.70% and 9.60% (Fig 3a) , 366 and 21.3%, respectively (Fig 3c) . However, the four treatments did not appear to be 367 independently distributed, and the internal variation between the four groups was 368 large and the similarity was high. At the genus level, ADY4 and HPN group can be 369 clustered together with a distance of 0.04, and minged with ADY2 with a distance of 370 0.08, then minged with the control with a distance of 0.16, indicating that the 371 microbial composition of ADY4 and HPN have certain similarities (Fig 4) .
372
The microorganism with relatively high abundance in rumen fluid is shown in 373 . showed that the UREA content of finishing bulls could not be 471 affected by ADY supplementation, which was consistent with present study. ALT and 472 AST are important enzymes of liver function, and their activity has a great 473 relationship with the growth and development performance of animals. If the activity 474 of two enzymes in the blood were elevated, it may be caused by liver damage. In this 475 study, compared with the control group, the supplementation of ADY had no 476 significant effects on serum AST and ALT, indicating that ADY had no adverse effect 477 on the liver function. Different from this, reports showed that the addition of ADY 478 could result in fewer liver abscesses [10, 11] .
479
Our results showed that the CP, NDF and ADF digestibility in HPN group was 480 significantly greater than control group, however the yeast addition had no significant 481 effect on CP, NDF and ADF digestibility, though the NDF and ADF digestibility 
